The World Health Organization (WHO) estimates that there is now a global deficit of more than 4 million trained health workers. The shortages in health workers are critical in 57 countries, mostly in sub-Saharan Africa and parts of Asia. The situation is further exacerbated by the direct effect of the human immunodeficiency virus (HIV) on health workers in resource-constrained countries in which the disease is epidemic. Poor working conditions and low pay conspire with the risks of occupational transmission and the stress of working in communities devastated by the HIV epidemic to drive up rates of attrition. Many health workers resign; others migrate to better jobs abroad or to the private sector or leave health work altogether. In countries with the highest rates of HIV, leading causes of attrition are the morbidity and mortality caused by HIV itself. In Botswana, 17% of the health workforce died from diseases related to AIDS from 1999 to 2005. 1 In a vicious circle, the epidemic fuels the crisis in the health workforce at the same time that the shortage of health workers presents a major barrier to preventing and treating the disease. In Malawi, the number of people living with HIV/AIDS was 7435 per doctor, according to 2004 figures. By comparison, there were nearly two doctors per person living with HIV/AIDS in the United States and in the United Kingdom (Table 1) .
In June 2006, at the High-Level Meeting on HIV/AIDS of the United Nations General Assembly, member states agreed to work toward the goal of "universal access to comprehensive prevention programmes, treatment, care and support" by 2010. This ambitious goal has galvanized governments and international agencies into action and is already bearing fruit in terms of increased resources and political commitment. But the goal cannot be reached without a strengthening of health care systems and a significant expansion of the health workforce.
The urgency of the situation, especially in many African countries, has prompted the WHO to coordinate a global effort to strengthen and expand the health workforce by addressing both the cause and the effects of HIV in health workers. Representatives from health ministries, professional associations, academic institutions, civil organizations, and United Nations organizations have formed a partnership to implement a plan of action called "Treat, Train, Retain." The plan aims to prevent HIV among health workers and to treat those who are infected, to expand the workforce by training new people and by making more efficient use of the current pool of human resources for health, and to retain skilled staff.
demo gr aphic shif t among he alth workfor ce
Possibly the most challenging imperative to expand the health workforce is the need for "task shifting," the process of delegation in which tasks are moved, where appropriate, from more to less specialized health workers. Reorganizing the demographic characteristics of the health workforce in this way allows more efficient use of available human resources and quickly expands the overall human resource pool. Adding to the skill set of existing cadres and providing training to enable new cadres to perform clearly delineated tasks can be done in a matter of months rather than the years it takes for new doctors and nurses to complete their professional training. The term "task shifting" is new, but a long history of such practices outside the delivery of HIV-related services provides evidence of the potential efficacy of the model. One of the earliest and most systematic stud-ies of task shifting was undertaken during the 1970s and 1980s in the Democratic Republic of Congo (then Zaire), where shortages of fully trained health workers made it necessary to use auxiliary personnel in health care. 2 The conclusions of the evaluation by the Kasongo project were that doctors could delegate standardized tasks to auxiliary workers with no reduction in the quality of the task performed and that, in some cases, such delegation proved to be workenhancing. Task substitution of one kind or another within the health team, from medical doctors to nonphysician clinicians, has been introduced in some countries to enhance the quality and reduce the cost of care, rather than as an emergency response to scarcity. Recent years have seen nurses empowered to prescribe health interventions and commodities that would previously have been the responsibility of a medical doctor. This experience is well documented and is now common practice in some high-income countries like the United Kingdom, the United States, and Australia. [3] [4] [5] [6] Research to assess the quality of care, acceptance by patients, and treatment outcomes has been conducted in both high-income and lowincome countries and confirms that appropriately trained and supervised lower-level cadres are not only capable of performing delegated tasks but may even perform them better than physicians do. [3] [4] [5] 7 Reviewing primary care settings in the United Kingdom, Horrocks and colleagues found that patients were more satisfied with nurse practitioners, who achieved more compliance with treatment recommendations by patients than did doctors. In most other settings, outcomes were equivalent. 5 For example, nurses in the Democratic Republic of Congo have routinely performed cesarean sections with no significant difference in maternal and neonatal outcomes. 8 Cost comparisons of various delivery models have not been systematic. One U.S. study by Wilson and colleagues showed that although nurse practitioners and physician assistants earned less than physicians and were cheaper to train, their consultations were longer and they ordered more tests than doctors. 9 However, Dovlo reviewed evidence from Mozambique, Kenya, and Ghana showing that there were considerable cost sav- ings in terms of training of health workers as well as costs (to clients) of consultations. 10 e xpansion of communit y involvement
The process of delegation can be further extended from health professionals to community members. In many settings today, health care is being delivered (of necessity) by a variety of persons with little or no formal medical training. The broad consensus of the recent literature is that this type of delegation to nonprofessional cadres, often referred to as community health workers, can have a positive effect on health outcomes. 11-13 For example, rapid diagnostic tests for malaria were accepted and easily used by community health workers in the Philippines, resulting in timely detection and the avoidance of overtreatment. 14 Similar examples of successful community involvement in the directly observed provision of tuberculosis therapy can be found in several countries, including Zambia, South Africa, Malawi, Bangladesh, India, Colombia, and Bolivia. 15 Studies have sought to systematically compare the delivery of services by community health workers with the traditional medical model. One review of 43 studies found that programs employing lay health workers showed greater efficiency in certain interventions, such as immunization, but not in other services. 16 Other studies have concluded that lay health workers can achieve better outcomes for patients at considerable cost savings, as compared with clinic-based care. 11 Models of HIV services have been well described by Behforouz and colleagues, who showed that effective HIV/AIDS care can be provided by family or community members either as volunteers or in paid positions. 17 A recent review confirmed that although current programs to provide antiretroviral therapy are heavily dependent on physicians, other types of providers are already playing a significant role in tasks such as assessing eligibility for antiretroviral therapy, initiating treatment, assessing toxicity or lack of response to therapy, and adherence support. 18 In some countries, it is common for clinical officers or medical assistants to perform the bulk of treatment-related tasks -for example, clinical officers in Kenya, Ethiopia, and Malawi are allowed to prescribe antiretroviral therapy. 19 In Zambia, legislative barriers that prevent nurses from prescribing antiretroviral therapy are currently being reviewed. 20 maintenance of the qualit y of c are
Although such programs are in their early days, there is evidence of success. In South Africa, care models that shift many medical tasks to nurses were found to be feasible, acceptable to patients, and potentially more affordable. Moreover, after 6 months of follow-up, outcomes such as virologic suppression, adherence, and retention of patients at sites with doctors were similar to those at sites without doctors where there was adequate supervision. 21 Also in South Africa, community members called adherence counselors have been trained in a wide range of supporting roles, including counseling and testing, treatment adherence, collection and collation of statistics, and defaulter tracing. In this decentralized program, remote clinics outperformed the hospital in the retention of patients. This result was attributed to the close relationship between the adherence counselors and patients at the village level. 22 Marston and colleagues have reported on the administration of antiretroviral therapy in an urban slum in Nairobi, Kenya, in which midlevel providers offered simplified, standardized regimens and monitored patients clinically and with basic laboratory tests. The response to such therapy in this severely resource-constrained setting was similar to that seen in industrialized countries. 23 There is also evidence from high-income countries that alternative models can deliver equivalent or even superior service to traditional medical models. Wilson and colleagues reviewed the quality of HIV care in the United States and found that nurse practitioners and physician assistants delivered better-quality HIV care (including antiretroviral therapy) than that provided by nonspecialist physicians. The study suggested that the key to the success of such programs lay in their high levels of experience and focus on a single disease. 9 In sum, there is growing consensus that task shifting, in its various forms, represents a promising strategy to strengthen the health workforce to deliver HIV services. 18 However, if this strategy is to be implemented in a systematic and widespread way, there is much work to be done. p olitic al and financial commitment s
Adopting new models for the delivery of health services requires political and financial commitment. Governments, as well as international and bilateral agencies, will need to recognize and allow systems that train and deploy nonphysicians, including community-level workers and patients living with HIV/AIDS, in health care delivery. Regulatory frameworks that enable task shifting to take place, while also providing protection for both health workers and patients, must be put in place in locations where such services do not exist. Countries will need the capacity to train and deploy large numbers of additional cadres, and credentialing systems must be devised and implemented to ensure the quality of care. 16 Such changes will have significant implications for already overstretched training institutions in many countries. The need for good management, supervision, and ongoing support, which are essential factors in the successful implementation of task shifting, also poses challenges to institutional capacity. Task shifting uses a public-health model of service delivery that maximizes the role of primary health care and community-led care. This model will require the development of standardized protocols, including simplified drug regimens that can realistically be administered by less highly trained professional care workers and nonprofessional community members.
Above all, task shifting for HIV services must be aligned with the broader strengthening of health systems if it is to prove sustainable. In countries most affected by the HIV epidemic, it may be appropriate to develop new cadres of health workers specifically for the delivery of antiretroviral therapy; in others, it may be more appropriate to integrate HIV/AIDS competencies into broader public health programs involving task shifting.
Task shifting is now being promoted by a broad-based partnership of political and professional interests and is beginning to be adopted in Ethiopia, Mozambique, Rwanda, Haiti, Uganda, and Malawi. Country ownership is vital to the sustainability of the approach, but international and bilateral agencies also have an important role to play in supporting and assisting willing governments and communities to make the best use of the task-shifting approach.
Global guidelines are needed to support the implementation of task shifting on a wider scale, and further research is needed to inform the development of such recommendations. The President's Emergency Plan for AIDS Relief is already supporting research and implementation in this area.
Research on the cost-effectiveness and care outcomes of task shifting is needed to allow decision makers to support such deployments. Research is also needed to identify successful training models, and work will be needed to align the various models currently in existence. Greater understanding of the motivation and incentives necessary to maintain commitment and of the logistics and systems to support practitioners regardless of expertise is needed. Career development for practitioners who accept increased tasks and the balance of remuneration also require investigation. Mechanisms must be defined for financing the extra costs that will be associated with an expansion of HIV services through task shifting. Finally, it should be noted that although research is needed in these areas, sufficient data are already available to support a prompt scaleup of HIV-prevention care and treatment through task shifting to save as many lives as quickly as possible.
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